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Abstract of JP3285325 

PURPOSE:To enable an optical window to be 
shiefded efficiently for avoiding any pollution 
while enhancing the precision in the film 
formation process by a method wherein a work 
is irradiated with laser beams passing through 
an opening of a window shutter comprising 
ring type shielding blades overlapped with one 
another making an angle and specific gaps 
while the laser beams are scanned by 
controlling the movement of an X-Y stage. 
CONSTnrUTION:Within a window shutter 70, 
a multitude of almost ring type shielding blades 
72 making vertical gaps concentrically with the 
central point of an optical window 50 are 
overlapped with one another making an angle 
from the larger diameter on the chamber 10 
side gradually turning to the smalt diameter 
toward the front side while a small size 
opening 72b letting the laser beams pass 
therethrough is made on the central point of 
the shiekling blase 72a on the lowermost end. 
A film is formed, after setting up a work 14 on 
an X-Y stage 12, by led-in gas i.e., irradiating 
the work 14 with the laser beam from the 
optical window 50 through the window shutter 
70. Through these procedures, the film 
formation can be controlled by specifying the 
irradiating position of the beams and moving 
the work 1 4 so that the optical window 50 may 
be perfectly protected by the window shutter 
70 In no danger of any pollution without any 
fluctuation in the transmittivity at all thereby 
enabling the film formation process to be 
perfomned with high precision. 
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English TranslaUon of JPH3-285325 
Spedflcation 

1. Title of the Invention: 

FILM FORMATION APPARATUS USING LASER ANNEALING METHOD 

5 

2. Scope of Claim for Patent 

1. A film formation apparatus using a laser annealing method, in which an 
object to be processed is set in a chamber provided with an optical window, a film is 
formed in the chamber, and at the same time film formation treatment is performed by 
10 irradiating the object to be processed with laser light through the optical window, 
comprising: 

a window shutter in which a plurality of shielding blades formed in a ring 
shape is superposed into a chevron shape at a predetermined interval between each 
shielding blade, facing the optical window in the chamber; 
15 an X-Y stage which supports the object to be processed in the chamber, and an 

optical system which causes laser light to enter perpendicular to the optical window; 
and 

a control portion which scans the object to be processed with laser light by 
controlling movement of the X-Y stage while irradiating the object to be processed with 
20 laser light through an opening in the window shutter. 

3. Detailed Description of the Invention 
(Field of Industrial Application) 

The present invention relates to a film fonnation apparatus using a laser 
25 annealing method. 

(Prior Art) 

A laser annealing technique is used for processing treatment of a silicon wafer, 
manufacturing of a TFT (Thin Film Transistor) for a liquid crystal display, and the like. 
30 This laser annealing imparts thermal energy to a surface of an object to be 
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processed by irradiating the object to be processed with laser light, thereby crystallizing 
the surface of the object to be processed and stabilizing physical properties. The laser 
annealing is also used such as in achieving a predetermined film formation condition by 
being used at the same time as film formation in a thin film process. 
5 The film formation by a thin film process is conventionally performed by a gas 

CVD method, a sputtering method, or the liJce with a substrate set in a chamber In this 
case, there is the problem of inevitability of dirt attachment to an optical window at the 
time of film formation because in the case of forming a film while perfonning laser 
annealing, a chamber is provided with an optical window and a film is formed while 

10 performing laser light irradiation through the optical window. 

Therefore* in a conventional film formation apparatus using laser annealing, an 
optical window is provided with a shutter for preventing dirt, and the shutter is closed at 
the time of film formation and is opened after the film formation to perform laser 
annealing; or when laser annealing has to be performed at the same time, the optical 

15 window is replaced when dirty. 

(Problems to be Solved by the Invention) 

When film formation is perfonned at the same time as laser annealing without 

using a window shutter as described above, a window becomes dirty through use; 
20 therefore, the optical window needs to be replaced when appropriate. Accordingly, 

there have been the problems of mounting costs for optical window due to its high price 

and variations in laser aimealing conditions due to a change in light transmitting 

conditions of the optical window during use. 

The present invention is th^efore made to solve the above problems, and its 
25 object is to provide a film formation apparatus using a laser aimealing method, which 

can easily perform film formation treatment at the same time as laser annealing without 

dirtying an optical window, 

(Means to Solve the Problem) 
30 The present invention has the following configuration to achieve the above 
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object. 

That is, a film formation apparatus using a laser annealing method in which an 
object to be processed is set in a chamber including an optical window, a film is formed 
in the chamber^ and at the same time film formation treatment is performed by 
5 irradiating the object to be processed with laser light through the optical window, is 
characterized by including a window shutter in which a plurality of shielding blades 
formed in a ring shape is superposed into a chevron shape at a predetermined interval 
between each shielding blade, facing the optical window in the chamber; an X*Y 
stage which supports the object to be processed in the chamber, and an optical system 
10 which causes laser light to enter perpendicular to the optical window; and a control 
portion which scans the object to be processed with laser light by controlling movement 
of the X-Y stage while irradiating the object to be processed with laser light through an 
opening in the window shutter. 

15 (Operation) 

Laser light enters perpendicular to an optical window and passes through an 
opening of a window shutter, and an object to be processed is irradiated therewith. 
The object to be processed is moved by driving an X-Y stage to cause the laser light to 
scan the object to be processed. The window shutter scatters dispersing gas molecules 
20 at the time of film formation with shielding blades superposed on each other at 
predetermined intervals and protects the optical window from dirt due to attachment of 
the gas molecules at the time of laser aimealing, 

(Embodiment) 

25 Hereinafter, a preferred embodiment of the present invention is explained in 

detail based on the accompanying drawings, 

FIG 1 is a block diagram showing one embodiment of a film formation 
apparatus using a laser annealing method according to the present invention. 

In the figure, 10 is a chamber which accommodates an object to be processed; 
30 12, an X-Y stage provided in the chamber 10; and 13, a chuck portion for supporting an 
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object to be processed 14. 16 is a driver portion which drives the X-Y stage 12, and 18 
is a controller which controls the driver portion 16- The X-Y stage 12 is supported by 
a magnetic levitation method and pialse-controlled by the controller 18. Note that the 
chuck portion 13 is provided with a heater to preheat a substrate or the like that is an 
5 object to be processed. 15 is a heating portion for preheating. 

An exhaust system of the chamber 10 includes a rotary pump 20, a 
turbo-molecular pump 22, a conductance valve 24, an opening/closing valve 28, and a 
leak valve 30. The conductance valve 24 is servo-controlled in conjunction with a 
vacuum gauge 31. 

10 32 is a spare vacuum chamber for acconmiodating the object to be processed- 

14 and drawing a vacuum in order to pre-cleaning a surface of the object to be 
processed 14, and 34 is a transport unit for transporting the object to be processed. 

In addition, a plurality of gas lines 40 is connected to the chamber 10 for film 
formation. 42 is a gas flow meter, and 44 is a mass flow controller for adjusting a gas 

15 flow rate. 

Note that as for set arrangement for film formation in the chamber 10, a 
high-frequency electrode or the like is appropriately arranged in accordance with a 
CVD method, a plasma CVD method, or the like. 

Laser light is emitted to the object to be processed 14 in the chamber 10 
20 through an optical window 50 provided in an upper portion of the chamber 10. 

52 is a continuous-wave Ar laser; 54, a power supply portion for the Ar laser; 
56, an optical system for causing laser light to enter perpendicular to the optical window 
50 and focused on the object to be processed 14; 58, a power meter which monitors 
laser light intensity; and 60, a sigjial processing system, 62 is a half mirror positioned 
25 in a light path of laser light. 

These optical systems cause laser light emitted from the Ar laser 52 to enter 
perpendicular to the optical window 50 as shown. 

Here, 70 is a window shutter provided to protect the optical window 50 from 
attachment of gas molecules at the time of film formation in the chamber 10. The 
30 window shutter 70 is formed by attaching shielding blades formed in a ring shape so as 
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to be superposed on each other to face the optical window 50. 

FIG 2 shows an enlarged cross-sectional view of the window shutter 70. The 
window shutter 70 is a plurality of shielding blades 72 formed in an approximate ring 
shape, which is superposed on each other concentrically with the center of the optical 
5 window 50 into a chevron shape with a predetermined space between each blade. As 
the shielding blade 72, one which has a larger diameter on an attachment side to the 
chamber 10 and a gradually smaller diameter toward an end is used. Laser light passes 
through the center position of the shielding blades 72, and an opening 72b is provided 
through the center of a shielding blade 72a disposed at the lowest end with a smaU 

10 diameter size which allows a laser light beam to pass therethrough. 

The shielding blades 72 adjacent one above the other are provided with 
overlapping portions in shielding portions and fixed using a stud 74 as shown, FIG 3 
is a diagram of the window shutter 70 seen from a lower side. When the window 
shutter 70 is seen from a lower side as shown, the optical window is completely 

15 shielded except in a laser light passing portion. 

Note that the reason that a space is provided between the shielding blades 72 is 
to be able to draw a vacuum also in the window shutter in order to maintain the chamber 
10 at constant high vacuum. Therefore, the shielding blade 72 needs to facilitate 
evacuation of the window shutter 70 to vacuum and prevent gas molecules from 

20 jumping into the window shutter 70 at the time of film formation. In the embodiment, 
the shielding portion is obliquely set so as to outwardly scatter gas molecules flying 
from the object to be processed side toward the optical window 50 side. The width of 
the shielding portion of the shielding blade 72, the overlapping width of the shielding 
portion, a space between each shielding blade 72, and the like can be designed by 

25 calculating a scattering direction of gas molecules with a computer so that the gas 
molecules do not jump into at least an adjacent area in the optical window 50 where 
laser light passes. 

Since laser light passes through the opening 72b provided at the center of the 
shielding blade 72a at the time of film formation, gas molecules are scattered by the 
30 laser light and the gas molecules are prevented from jumping from the opening 72b. 
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Note that in the case of a film fonnation method performed with an electrode 
such as a high-itequency electrode brought into the chamber 10 like a plasma CVD 
method or the like, a potential of the window shutter 70 is decreased to a ground 
potential so that gas molecules are not scattered to the window shutter 70 side, and the 
S gas molecules are prevented from plunging into the optical window 50. In addition, 
the shielding blades 72 are cooled to trap gas molecules which collide with the shielding 
blades 72 by the shielding blades 72. This can more effectively suppress the jump of 
the gas molecules into the window shutter 70. 

In the case of forming a film by a laser annealing method using the 

10 above-described film formation apparatus of the embodiment, after setting the object to 
be processed 14 such as a substrate on the X*Y stage 12, a gas is introduced from the 
gas line 40 to form a fihn, and laser light is emitted to the object to be processed 14 
from the optical window 50 through the opening at the center of the window shutter 70. 

In the case of this embodiment, the object to be processed 14 is supported on 

15 the X-Y stage 12 and the object to be processed 14 is moved. Therefore, by moving 
the object to be processed 14 while fixing a laser light irradiation position, fihn 
formation can be performed while controlling film formation by irradiating an arbitrary 
position on the object to be processed 14 with laser light. There is no concern about 
the window becoming dirty because the optical window 50 is completely protected by 

20 the window shutter 70. Accordingly, laser light transmittance does not change and 
film fonnation treatment by high-accuracy laser aimealing can be performed. 

Note that as compensation for the case where laser light intensity changes, a 
control portion which constantly monitors laser light intensity with the power meter 58 
and controls the speed of the X-Y stage 12 in such a manner as to decrease the 

25 movement speed of the X-Y stage 12 when the laser light intensity is decreased and to 
increase the movement speed of the X-Y stage 12 when the laser light intensity is 
increased, is attached to the above-described film formation apparatus. The laser light 
intensity may be decreased due to deterioration of a light source portion such as the Ar 
laser 52 through use or may be fluctuated due to another cause. In such a case, a 

30 method for compensation by changing the movement speed of the X-Y stage 12 is 
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extremely effective in terms of capability of quickly following the change of laser light 
intensity. 

In addition, as compared to a conventional method in which laser light scans 
while swinging a laser light source system, a method for performing laser annealing 
5 with the object to be processed 14 supported by the X-Y stage 12 as described above is 
extremely effective in that a laser light source system can be fixed and a structure of the 
light source system can be simplified, and the window shutter can be provided fixedly 
as described above and the optical window can be prevented from becoming dirty 
because laser light enters from a fixed position. 

10 Note that although laser light having the shape of a spot beam is used in the 

above example, film formation can be perfonned using a line beam when an object to 
be processed as large as approximately several tens cm or more is an object. In this 
case, a similar effect to the above example can be exened by forming a shielding blade 
into an ellipse and making a portion where laser light passes into a long narrow slit. 

15 Further, although the above example explains the film formation apparatus 

using laser annealing, the structure of the window shutter can be generally used as a 
structure of a chamber including an optical window without limitation to the laser 
annealing apparatus. 

Hereinabove, the present invention is variously explained with the preferred 

20 embodiment; however, the present invention is not limited to this embodiment and it is 
natural that many modifications can be made without departing from the spirit of the 
invention. 

(Effect of the Invention) 

25 The film foimation apparatus using laser annealing according to the present 

invention can exert significant efiFects, such as effectively shielding the optical window, 
being able to prevent dirt of the optical window, and being unnecessary to replace 
optical windows even when film formation is performed at the same time as laser 
annealing, and constantly emitting laser light under fixed conditions and being able to 

30 perform higher-accuracy film formation treatment. 
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4. Brief Description of the Drawings 

FIG 1 is a block diagram showing one embodiment of a film formation 
apparatus using laser annealing according to the present invention; FIG 2 is a 
.5 cross-sectional view of a window shutter; and FIG 3 is a bottom plan view of a window 
shutter. 

10.. -Chamber, 12.,.X-Y Stage, 14.. .Object To Be Processed, 20.. .Rotary 
Pump, 22.. Turbo-Molecular Pump, 32... Spare Vacuum C2iamber, 34... Transport Unit, 
40... Gas Line, 50... Optical Window, 52... Ar Laser, 54... Power Supply Portion, 
10 56... Optical System, 58... Power Meter, 70... Window Shutter, 72, 72a... Shielding 
Blade, 72b... Opening, and 74... Stud. 
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